Neocortical kindling is associated with opposing alterations in dendritic morphology in neocortical layer V and striatum from neocortical layer III.
Previous research has shown that seizures kindled in the corpus callosum result in a persistent enhancement of the callosal-neocortical evoked response but only a transient reduction in layer III pyramidal cell morphology. To date, there are no reports on the direct effects of repeated seizures on dendritic morphology in layer V, the pyramidal layer thought to mediate the kindling-induced enhanced evoked response. This experiment examined the effect of repeated seizures elicited from the corpus callosum, at the level of the frontal neocortex, on the morphology of sensorimotor frontal (Fr1) and occipital (OC1) neocortical layer V, as well as striatal and neuronal dendrites, in male rats. After 25 days of electrically elicited seizures or handling control, rats were sacrificed either 2 days or 3 weeks following the last seizure and processed for Golgi-Cox staining. Analysis of the impregnated pyramidal cell dendrites indicated a significant increase in the amount of dendritic length and branching in rats 2 days, but a decrease 3 weeks, following the last seizure. There was no effect at the distant occipital site. The differential effect between layer V pyramidal neurons and layer III pyramidal neurons suggests that these areas play different roles in the expression of seizures and the adaptation of the brain to the persistent effect of kindling.